AMP-activated protein kinase regulates gene expression by direct phosphorylation of nuclear proteins.
One of the primary functions of AMP-activated protein kinase (AMPK) is to regulate the metabolic pathways in response to reduced cellular energy charge. Most of the known targets of the kinase are cytoplasmic enzymes involved in both catabolic and anabolic metabolism. In addition, activation of AMPK in many cells results in changes in the pattern of gene expression. Although some of these effects are undoubtedly secondary responses to modified cellular metabolism, it is possible that in addition to its well-characterized function in the cytoplasm, AMPK also directly phosphorylates and regulates proteins involved in gene transcription. There are now several examples of transcription factors, cofactors and components of the transcriptional core machinery that are directly phosphorylated and regulated by AMPK. Here I review these examples and discuss the significance of AMPK activity in the nucleus.